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(54) Title: ETHYLENIC FLUOROMONOMER CONTAINING H YDROXYL OR FLUOROALKYLCARBONYL GROUP AND 
FLUOROPOLYMER OBTAINED BY POLYMERIZING THE SAME 



R f 



CX^^CX 3 - (Rf 3 ) a-C-OH 



(1) 



R f 



R f 1 

CX l X 2 = CX 3 - (Rf 3 ) a-C=0 (14) 

(57) Abstract: An ethylenic fluoromonomer containing a hydroxy! or fluoroalkylcarbonyl group which is represented by the formula 
{ 1) ( 1) or formula ( 14) (14) ( wherein X 1 and X 2 are the same or different and each is hydrogen or fluorine: X 3 is hydrogen, fluorine, 
chlorine, or CF 3 ; Rf 1 and RP are the same or different and each is C,. a perfluoroalkyl; Ri 3 is Ci^o fluoroaikylene or fluoroalkylene 
\^ which has an ether bond and 1 to 100 carbon atoms and in which the total number of carbon and oxygen atoms is 2 or larger; and a 
is 0 or 1): a fluoropolymer having structural units derived from the monomer, and a composition for photoresists. The monomer has 
satisfactory polymerizability, especially radical polymerizability. The polymer obtained by polymerizing the monomer has excellent 
optical properties and is useful as a base polymer for anti re flection films or resist compositions. 

O BEST AVAILABLE COPV rmmmj 
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(57) mm-. 
5£ (l) : 

R f 1 

CX'X 2 = CX 3 - (Rf 3 ) a-C-OH (1) 

I 

R f 2 

£&«5£ (14): 

R f 1 
I 

CX l X 2 = CX 3 — (R f 3 ) a-C=0 (14) 

(5£<K X 1 X 2 ttB Cd s *fcttaa 0 H $fcHF ; X 3 teH, F, 

C 1 i;7cteCF 3 ; R f l *5«fctfR f 2 ttHi;*^fctta^:l3K*ftl~2 
0(5/V7;WD7WS ; R f 3 &E*iP§gCl~4 0^7 7i7JP+ 
U>*Sfctt^&l-l 0 0-C*oK*R : Pi:«fe*JR : ?'©'&«-*«2K± 
(DX.—'f)\^m^^'r^yy^T)^U>m; ate0£7ctel) T^fr 

0, JRJtBfr.lhfll*»l'S?* hffl«^-X^U7-tlTtfflT^5. 
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iz «k £ , fi£3fe<£> t F p 3p 5/;pat^pfr«& 7yix5 : l/ >14^»# 

izrM v-m7k&mmzftT%mfu&^mm®if)m±-r%o ^tc-zzizt 
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:£fg0J3tf>Sfl-te, (1) : . 

Rf 1 

CX^^CX 3 - (Rf 3 ) a-C-OH (1) 

R f 2 

X^^t^xn^D^^fc^^DH^fc^F ; X 3 teH, F> 
C 1 £7tteCF 3 ; R f.^^tfR f 2 ttRIi;^*-fctt»3a:t)K** 1 — 2 
O0;S-7MO7WS ; Rf 3 ^llcl~4O0t77i7M 

R f 1 

CX 1 X 2 = CX 8 - (Rf 3 ) a-C = 0 (14) 

(sCf, x i &£z$x 2 umcfri£tztemteQii£rcteF : x 3 «h, f, 

C 1 SfcttCF, ; R f Hi^^ci~2 O0;^-7^tD7Wi ; 

R f 3 fcmi5t$Cl~4 0©*:7y*7;l'*l'>**£ttift*lfcl~l 0 0 
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(b) ^m^^^J, 
(o mm 

£H (m-oh) , J t<Dcmmmmisfc'e;7 vm^\^y^wmW(D± 

J&X>^;H£ — £H (M-O-) , 7KiPH:t><D£/&X>^;i/k s -£^i&: 
©2 0 0 kJ/mo 1 £t£?£bfci:#, iOHl?;ft^77i^l/ 

AH=H (M-O") +2 0 0-H (M-OH) ^7 5 (gC5£l) 

*mm<Dn— ^ (i) : 

Rf 1 

CX'X^CX 3 - (Rf 3 ) a-C-OH (1) 

R f 2 



1 



WO 02/066526 PCT/JP02/01518 



C 1 £fcteCF 3 ; R f ^.fctfR f 2 «|wlC^*fc«m^D^#:l-2 
0©/t-7Ma7MM ; Rf 8 ttR*ftl-4O0^7s'*7^ 

■fSLfr-Vtt (2) : 

R f 1 

CH 2 = CFCF 2 - (Rf 4 ) a-C-OH (2) 

R f 2 

(5£f, Rf^Rf^Sd) £1*10 ; R f 4 te£**ifcl~3 9© 

^•^ ^/$7^p->itfc^it i~99 x^-ommm^tmmw^o 

a^yJ«^fb^^t7^ii9 1 I/>ftfi#t©*l^ft«^ 
Ssfcifc (3) : 

Rf 1 

CF 2 = CF- (Rf 5 ) a-C-OH (3) 

I 

R f 2 

(5£*K Rf^RfMiSd) tmc ; R f 5 «^m^l~4 0© 

<D-&ffi-# 2 £JUt©X— - T^SftSt7 7i7;^l^>« ; attO * 
fete 1 ) T*fo£tl5 t h*D^->JHtf^7 >yiXfl/>ttftM> 
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fc*, ±IBj£ (1) , (2) ^cktK (3) I^ViTattOSfcttlTS 

a = 0 ©^£\ JMfcftttejS; (4) : 

R f 1 

CX x X 2 = CX 3 -C-OH (4) 
I 

R f 2 

C 1 £fc«C F 3 ; R f ^.fctf R f 2 te:£ ( 1 ) iHW "«fc>$n£# 

R f 1 R f 1 

I I 

CH, = CF-C-OH , CF 2 = C F-C-OH , 

I I , 

Rf 2 Rf 2 

R f 1 R f 1 

I I 

CH 2 = CH-C-OH , CH 2 = C (CH 3 ) -C-OH , 

Rf 2 Rf 2 
Rf 1 Rf 1 

CH 2 = CCl-C-OH , CH 2 = C (CF 3 ) -C-OH 
Rf 2 Rf 2 

tfc^et, X 1 , X 2 , X 3 <D^-fnfr la^Jb&m^&D^X 1 , 

x \ x 3 afi m b# k uu t v id t wm-stiE. &m&Ltztft>mw t 
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Rf 1 Rf 1 



CH,=CF-C-OH , CFH=CF-C-OH 

I 



! 

R f 2 Rf 2 



Rf 1 Rf 1 

I I 
CFH=CH-C-OH , CH 2 =C (CF 3 ) -C-OH > 

Rf 2 Rf 2 

5£ (1) > (2) (3) iz&^T. a=lco^§£\ R f 3 &J;t£ 

R f 5 «^l?iifcl ~4 0 ©-&7 2;*T;P^rU'>S*fc«K3llSfel~ 1 0 0 

M7)V*V>^ R f 4 «^m^Cl~3 9^7yi7MV>i^fc« 

i~99 ~efr-z>mmm^£Wtmm?<D&m* 2 j^±oi-f;^ 

Rf 3 , R f 4 43<£Z>*R f *<?yg7ym7)l'3rl'>2s(?>M l i£M\Z. 

- (CF 2 ) nX - (nlttlWOlt), 

CF 3 

- (CF 2 CF) n2 - , - (CF 2 CFCl) n2 - * 

- (CH 2 CF 2 ) n2 - , - (CF 2 CH 2 ) n2 - <n2ttl£Ui©»0 * 

CF 3 

- (CF 2 ) n3 (CF 2 CF) n4 - , - (CF 2 ) n3 (CF 2 CFC l) n4 - , 

- (CF 2 ) n3 (CH 2 ) n4 - (n3, n 4 « 1 EU:<OSE80 , 

b < & vf £ n^> . 
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X 8 

-O- (CF 2 CFO) 0 - (CF 2 0) p - (CF 2 CF 2 CX 9 2 0) q 

X 11 

(CX 10 2 ) r (CF) S - (CH 2 ) t - , 

X 8 

-O- (CF 2 GFO) 0 - (CF 2 0) p - (CF 2 CF 2 CX s 2 0) q 

X 11 

CF 2 (CF) S - (CH 2 ) t - 

X^I^Cj&^fcttSfctfHSfcfclF ; o+p+qtel~3 0 <Dm$k 
^Uy&m-mfatVTU, 5£ (5) : 

R f 1 
I 

CH 2 = CFCF,0- (CFCF 2 0) b-CF-C-OH (5) 

I I I 

CF 3 CF 3 R f 2 

(5£4», R f ^.fctfR f 2 te5£ (1) tlWJC ; bfctl~l 3 omk) , 
^fc«^ (6) : 

R f 1 

CF 2 = CFO- (CF 2 CFO) c- (CF 2 ) d-C-OH (6) 

CF 3 Rf 2 

R f ^Z.ZSR f 2 te5£ (1) ; ctal~l 3£>Sifc ; d 
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5£ (1) (3) Ok KO*'>M^7y*X?I/>ttfi#K: 

Rf 3 , Rf 4 , R f s i$mT&<DM7K<D$>frZ>^— 7;i/tD7Ml/>S> 

5£ (i) ~5£ (6) ©k FP^5/;vs^w^^*x^i/>*ft#a^t' 

F (CF 2 ) nl (n 1«1~2 0(Dmm . 
CF 3 

F (CF 2 CF) n2 (n2«l~6©It) , 

CF 3 

F (CF 2 ) n3 (CF 2 CF) n4 (n 3 tn4«Mf©-&W 
2 0 & § <fc -5 &S$C) 

j&t&tf&n* tZfr-Zh. CF 3 , C 2 F 5 , C 3 F 7 . C 4 F 9 , (CF 3 ) 2 CF 

CF 3 CF 3 
CH 2 = C F-C-OH , CH 2 = C (CH 3 ) -C-OH , 
CF 3 CF 3 
CF 3 CF 3 
CH 2 = CCl-C-OH , CH 2 = C (CF 3 ) -C-OH , 
CF 3 CF 3 
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C2F5 C 2 F 5 

CH 2 =CF-C-OH , CF 2 =CF-C-OH , 
I I 
C2F5 C 2 F S 

C 2 F S C 2 F 5 

CH 2 = CH-C-OH , CH 2 = C (CH 3 ) -C-OH , 
I I 

C 2 F 5 C 2 F 5 

C 2 F 5 C2F5 
I I 
CH 2 = CCl-C-OH , CH 2 = C (CF 3 ) -C-OH , 

I I 

C 2 F S C 2 F S 

CF 3 CF 3 

I I 

CH 2 =CF-C-OH , CH 2 =CH-C-OH , 

I I 

C 2 F 5 C 2 F 5 

CF 3 CF 3 

I I 
CH, = C (CH 3 ) -C-OH ^ CH 2 = CFCF 2 OCF-C-OH . 

I I I 

C 2 F S CF 3 CF 3 

C 2 F 5 
I 

CH 2 = CFCF 2 OCF-C-OH , 

I I 

C F 3 C 2 F 5 

CF 3 

CH 2 = CFCF z O (CFCF 2 0) n CF-C-OH , 

I II 
CF 3 CF 3 CF 3 

CF 3 

CH 2 = CFCF 2 0 (CFCF 2 0) n CF-C-OH , 

I II 

CF 3 CF 3 C 2 F 5 
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CF 3 
I 

CH 2 = CFCF 2 0 (CH 2 CF 2 CF 2 0) n CF-C-OH , 

CF 3 CF 3 

C 2 F 5 

CH 2 = CFCF 2 0 (CH 2 CF 2 CF 2 0) n CH 2 CF 2 -C-OH , 

C 2 F S 

(n«l~3 0©St) 

CF 3 CF 3 
CF 2 = CFOCF 2 CF 2 -C-OH, CF 2 = CFO (CF 2 ) 3 -C~OH 

CF 3 CF 3 

C 2 F 5 C 2 F S 
CF 2 =CFOCF 2 CF 2 -C-OH, CF 2 = CFO (CF 2 ) 3 -C-OH 

C 2 F 5 C 2 F 5 

CF 3 C 2 F 5 

I I 

CF 2 = CFOCF 2 CF-C-OH , C F 2 =C F OC F 2 C F -C-OH 

CF 3 CF 3 CF 3 C 2 F 5 

CF 3 

CF 2 = CFO (CF 2 CFO) n CF 2 CF 2 -C-OH , 

CF 3 CF 3 

C 2 F 5 

CF 2 = CFO (CF 2 CFO) n CF 2 CF 2 -C-OH > 

CF 3 C 2 F S 

( n «i~3 onrnm 

CF 3 C 2 F 5 
I I 
CF 2 = CFCF 2 -C-OH , CF 2 = CFCF 2 -C-OH , 

CF 3 C 2 F S 
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CF 2 = CFCF 2 OCF 2 CF 2 CF 2 -C-OH > 

CF 3 
C 2 F 5 

CF 2 = CFCF 2 OCF 2 CF 2 CF 2 -C-OH , 

C 2 F S 

CF 3 

CF 2 = CFCF,OCF 2 CF-C-OH , 

I I 

CF 3 CF 3 

C,F. 

CF 2 = CFCF 2 OCF 2 CF-C-OH 

I I 

CF 3 C 2 F 5 

5£ (9) : 

CX'X^CX 3 - (Rf 3 ) a- (C = 0) Z 1 (9) 

ym^-i x\ x 2 , x 3 , r f 3 &j;tfate5£ (i) tmo -c^iD^n 
^.m^m^WMtVT, ^n^(io) : 

R f 1 M 1 X 4 Sfctt R f X M 2 (10) 

M'ttMg, Ca, Zn, Cd, Hg, Co, Mn*<fc<CKCu«k 
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/^fcteiS (11) : 

Rf 2 M'X 4 JfeiiRf 2 M 2 X 4 (11) 

(5£*> m\ M 2 ^itxx 4 «^ (i o) tmv ; r f (i) 
mzttV2mm£k±. £tc\t3: (i o) t. (id oit^m^nm^ ( 
d h >m &ftm £ -a- & £ £ k <t o t# ^ £ t 3 o 

i£ (9) &~43l*TZ 1 ©^£LV:>Jl f #M<i:bT, OCH 3 , OC z H 5 . 
OC 3 H 7 , OC 4 H 9 , F, CK Br, I frZtf&tf Ztl. te^TfeO - 
CH 3 > OC 2 H 5 , F, C IfimiZft&V^o 

5£ (9) ©#i#©IMilT«, 

CH 2 =CFCF 2 - (Rf 4 ) a- (C = 0) Z 1 (9) -1 

(^^> ZMi^ (9) t^D ; R f 4 i5=fc^ate5£ (2) £I^D) £fc 

CH 2 = CF- (Rf 5 ) a- (C = 0) Z 1 (9) -2 

(:£*K Z 1 ^ (9) tmV ; R f 5 ^<t^a«^: (3) tHC) 

5£ (9) , (9) -1&£Z$ (9) - 2^^ViTa«0^fe«lTab^>. 
f^Rf 3 , Rf 4 , R f 5 £MTbTV>Tt>, tbT&<TfeJ;K 
(9) {~:£V:>Ta=0 IfWtS- 
CX'X^CX 3 - (c = o) z 1 

(S:4>, Z 1 ^ (9) £Ir]C;X\ X 2 &£tfX 3 te5S; (4) <h|W|C) 

CH 2 = CF- (C = 0) Z 1 , CF 2 = CF- (C = 0) ZK 

CH 2 = CH- (C = 0) Z 1 , CH 2 =C (CH 3 ) - (C = 0) Z\ 

CH, = CC 1 - (C = 0) Z\ CH,= C (CF 3 ) - (C = 0) Z 1 
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5£ (9K (9) - (9) -2\Z&^T. a=l©^ Rf 3 , 

Rf 5 ttiitl~4 0 0^7 y $7;^ l/>S*fcii^t 1 ~ 1 0 0 

0^7 y *7;^V>Stfc^*» 1 ~ 9 9 <D3L- ; r)V&&&iNrZ>'& 
7ym7Jl^U>mfriE>MUnZ>h<D~£$>lD, m<D^ (1) ~ (3) T?83 

CH 2 = CFCF 2 0-(CFCF 2 0) b-CF-(C = 0) Z 1 (9)- 3 

I I 
CF 3 CF 3 

(5$+, ZMiS (9) tlWIC, b«l~13<Dg|fc) 

CF 2 =CFO-(CF 2 CFO)c-(CF 2 )d-(C = 0)Z 1 (9) -4 

I 

CF 3 

(i£*, ZHiS (9) tlwJD, c fcl 1 ~ 1 3 ©gEgt, d«l~5©Ii[) 

^:ne>©^: (9) <o^yym^u>\imm^iiRm^^ (io) 

(11) <0^«&JIMfc'&<8&K:£V>T», MMJMg, Ca, Zn, 
Cd, Hg, Co, Mn&&tfCu&Q-te%mfrt>mtttlZ>&mmT> M 
2 «7JV* U ^HI?^ e.l«n5^, WfeMg, Zn, Li^S ( 
9) ©#l#*©*J^i|ryXXT;i/*^/N7^ F*£©RMfc^JMf? 
JMT% £fc5£ (10) Sfclt(ll) oft-&*afrosSf€tt3&JA»ftj« 
-e$?£b^o X 4 ttAD>r*>lg^^S«n^*^ I, Br, C 

^ do) (id <Dmm&mfc&®<D#?&^mfcM£VT\z. 

Rf'Mgl, Rf'MgBr, Rf'ZnL Rf'ZnBr, Rf 2 Mg 
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I, Rf 2 MgBr, Rf 2 ZnL R f 2 Z n B r tzZtf&tf £>n£u 

Zt>\Z, ^(3^tttCF 3 MgL C,FjMgI, C 4 F 9 MgI, 
CF 3 MgBr, C 2 F 5 MgBr, C 4 F 9 MgBr, CF 3 ZnL C 2 
F 5 ZnL C 4 F,ZnI, CF 3 Li, C 2 F 5 Li, C 4 F 9 Li&£^ 

(i o) (id (Di^m<o^mt. m&}t-rz>7£ (10) ^ 
m$ (i i) ©^osinioTi^^ sniM^n^c 

S(12) : 

R f X X 6 £fcte R f 2 X 6 (1 2) 

X 6 liAoy>If iRf 1 . R f z tt (1 0) lo&Zf (1 1) £ 

mv) T?^b$n&/\°— ^;^pyji/^;w\^-r h^, ^ (10) 
(id ow^S'fb^ic^^ns^sM^M 1 , M 2 fc*g^-r&#«> 

&£^C&&^<D;£&^§^l>fc> S(13) : 
R 2 M X X S R 2 M 2 (1 3) 

(5S4 1 , R 2 teM*ifci~i OO^bTKma ; X 5 ttAa^>Hf ; M 1 ^ 
£tfM 2 te:£ (10) (11) ©M^cktfM^IWID) T'^^tl 

SW^JR^W'SS (12) 0A-7MD7mA7^FM^ 

M¥'J^ATfe5S (10) £fcte (11) ©fl^^g^-T^i* 

d3) (D^m&mfcism (m^^^v^a^tc^^u^ 

£20 £j£ (12) ©A— 7JVtD7^J^7-f FfcftsJBS 
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5£ (13) ©fM^iO^ttTH CH,MgI, CH 3 
MgBr, C 2 H s Mg I , C 2 H s MgBr, C 4 H 9 MgL C 4 H 9 Mg 
Br, C 6 H 5 MgI, C 6 H s Mg B r > C,H 6 -CH,MgI, C 6 H 5 
— CH 2 M g B r > CH 3 L i , C 2 H 5 Li> C 4 H 9 Li, C 6 H 5 Li, 
C 6 H 5 -CH 2 L i&»*U<»W5n5. 

i£ (1 0) (1 1) <D^m<D^mt. HRlC^nh>tt©I 

s^tt, awt-rs^: (i o) di) ©^©tstct 

^SSIBtf)^ (1) ~ (6) Ok h'D^^l/S^tl.^7^$I?l/> 

fc5t (l 0) sfcfcfci (l l) ^b-&t)^H^$-B-/c^ 7*ah>®M 

5£ (9) CD#S#:^iC (10) £7cte (11) — 
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Eummi. &m-rtt o> ©m*#^ (10) u i> © 

£b<, 34^%+ 1 O^OT, mz- 1 0 < C£TF©4£fi-CRJ&£1i:*© 
*Wi:bV>. 

Rj£R#|g]«. &ffl-f35£ (9) ©J£m#^5£ (10) S&KJ: (1 1) © 

te^©«&;&£fc<komfcD3££aft£nsa*» i o#ra~i o omm 

b < , 3 0 #|ffl~ 1 0 B#F*W<fc 0 bv>. 

sjsftfc^fflists^D h>mtvx\t, mm, mm. mmu^m^ 

©*&«IB5t$*l&V>. 

h>M£©RjOT©2SSte-2 ot:~+ 1 o o"c, mzo~4 ot 

b < , sjmmt i i o mm, mz i o 5 i^ra*«»* 

(9) <h5£ (10) (11) ©^^©RJ&K&^Tte, 

ttD«)K:ffia*r*^ (14) : 

CX'X^CX 3 - (Rf 3 ) a- (C = 0) Rf 1 (14) 
(5£*, X 1 , X 2 , X 3 , Rf 1 , Rf 3 43ck^a}M (1) £f*lb) 
fc^ni^h^ft^lW 1 - BJ=j£b, ^©^rh>^ (14) K> S S> 
tea* (10) (ll) ©{b^^fflb. Bfetazk#fl¥&BM©fcF 

□^^s^^^x^w^tem** (i) ^ensfcOTfes. 

— H., 5£ (14) <Dtrh>4kfiy?}*MMV. S^^TS (10) 
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(11) ©fc^4&fc<DKj£&fr£:oT'&<fcV>U ¥*tffcI«lT 
a (10) (11) <D4kGV>l£<DK1fc&ftfc-o-r%&\<\ Rf*fc 

R f ^WCaHftOfeOTBWOk H D ^^jl/Stf a ^t^i 

(14) ©yh>flS-&«*¥I«*t"fc* (9) ©jfrJU^vO: 

UML, S (10) (ii) ©fc^4&&2^;i/JK±tefflbT£jfcs 

Rf^Rf 2 *SgiJ©*3fi©'b©7?B-W©t: HD^i/M^tf 
i#^^l>*^ 5£ O) ©^tfrci^w^u, s: (10) £fc 
li (ii) <Dit^<D— J5&m : £)l'~'NBM Cfc£;Uil~l. 2^) 
teffibTSJ&bfem* »jCD*3fi©^ (10) (1 1) (Dik&W&iZ 

(9) oWtMbf^^-'MSJ Gfc£*i&il~l . 2€JW &/Bb 

#1(14) BJWfcb'Cfc.k^U #»^K±BB©JKfln?*tobT5£ 

(10) (11) ©te-&4&£KJfc£1*T*>J:^. 
#fg9!©^— *5S93<0fc Fo^>;Vg£Wi~£^:7*y*x3 L l/>'l4 

(#) I^l/Tft5Srm7 yii^KiitS. 
*58W©^-7y*fi'&frtt, 5£ (7) : 
- (M) - (A) - (7) 

(ss^ «jftmfi:Mtttaj£bfes: (i) ~ (6) ©wrn*^ satin* 

T^^n, 4»i£#&M£0. 1-10 0^%, WfeA^0~9 9. 
9^E;U%"atfiC 5 P*^^»5 00~100000 0O^7yiI»* 
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^u>mmmfc<DWiM^&Mfewi : )&(Dj& (i) ~ (6) \zmm<D^yym 
<d t> © # w £ l < & e. n & o 

£ie<^u&7^ mzvimmm^<Dmm®i& 

S (15) : 

— ecx i2 x 13 — cxn — 

| (15) 

(cx^V-io^T-R f 6 -z 2 

(St*, X 12 , X 13 i3<t^X 14 «|WIC)&^fc{i^DHS^«F ; X 15 
FSfdiCF 3 ; hte0~2 ; i teOicfctel ; R f 6 «Mfli$cl 
~4 0<D<£7ym7)\'*U>&$Zlt\3imm&2~l 0 0 ©I"TJ^^ 
ft^7^i7Ml/>S; Z 3 ttOH, CH 2 OH, COOH, t>)V 

#>m.mmw, so 3 h> 7ji/*>iii#, i^^sifctt^j; 
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CH 2 =CFCF 2 OR f 6 -Z 2 

c^+, Rfwz 2 si (15) tmv) TSt>£n£¥*#^£> 

CH 2 =CFCF 2 OCF-Z 2 , CH 2 =CFCF 2 OCFCF 2 OCF-Z 2 , 

CF 3 CF 3 CF 3 

CH 2 =CFCF 2 CKCFCF 2 OhCF-Z 2 , CH 2 =CFCF 2 OCH 2 CF 2 -Z 2 , 

CF 3 CF 3 
CH 2 =CFCF 2 OCH 2 CF 2 CF 2 OCF-Z 2 , 

CF 3 

CH 2 =CFCF 2 OCF 2 CF 2 OCF 2 -Z 2 , 
CH 2 =CFCF a O-(CF 2 CF 2 OhCF 2 -Z 2 

CF 2 = CFOR f 6 -Z 2 

ess*. Rf 6 ^tfz 2 tts: (is) tmv) T*mt>-znz>^m&frz 

CF 2 =CFOCF 2 CF 2 -Z 2 , CF 2 = CFOCF 2 CF 2 CH 2 — Z 2 , 

CF,=CFOCF 2 CFOCF,CF 2 -Z 2 
I 

CF 3 

CF 2 =CFOCF 2 CFOCF 2 CF 2 CH 2 -Z 2 
I 

CF 3 

CF 2 =CFCHCF 2 -hZ 2 . CF 2 =CFCHCF,hCH 2 -Z 2 > 
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CF 2 =CFOCF 2 CF 2 OCF 2 -Z 2 > 
CF 2 =CFOCF 2 CF 2 OCF 2 CH 2 -Z 2 , 
CF 2 =CFOCF 2 CF 2 CH 2 OCF 2 CF 2 -Z 2 , 
CF 2 =CFOCF 2 CF 2 CH 2 OCF 2 CF 2 CH 2 -Z 2 

CF 2 = CFCF 2 -0-R f 6 -Z 2 „ CF 2 = CF-R f 6 -Z 2 „ 
CH 2 = CH-R f 6 -Z 2 » CH 2 = CHO-R f 6 -Z 2 
(Rf 6 ^ (1 5) ©Rf'fcHC) 

CF 2 =CFCF 2 OCF 2 CF 2 CF 2 -Z 2 . 
CF 2 =CFCF 2 OCF 2 CF 2 CF 2 CH 2 -Z 2 , 

CF 2 =CFCF 2 OCF,CF-Z 2 , CF 2 =CFCF 2 OCF 2 CF-CH 2 -Z 2 , 

"I I 
CF 3 CF 3 

CF 2 = CFCF 2 -Z 2 > CF 2 =CFCF 2 CH 2 -Z 2 , 

CH 2 =CHCF 2 CF 2 CH 2 CH 2 -Z 2 , CH 2 =CHCF 2 CF 2 -Z 2 , 

CH 2 =CHCF 2 CF 2 CH 2 -Z 2 > CH 2 =CHCF 2 CF 2 CF 2 CF 2 -Z 2 , 

CH 2 =CHCF 2 CF 2 CF 2 CF 2 CH 2 -Z 2 , CH 2 =CHO-CH 2 CF 2 CF 2 -Z 2 , 

CH 2 =CHOCH 2 CF 2 CF 2 CH 2 -Z 2 
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<£7ymx.^U>&¥.m.fc<Dm]&mtiL£VT\t. i(16) : 

(r C X 16 X 17 — C X 18 ^ 

I (1 6) 

(cx 19 2 ^n-fo>n-^R f 7 *t- z3 

X 16 , X 17 43<fc^X 18 «[^i;^^fet«^f3H^^:«F ; X 19 
ttH, F^fcliCF 3 ;hl, i l43<fctfj teOSfctel ; Z 3 teFL F 
*fc«C 1 ; R f 7 »M*ifcl~2 0©^7y*7KU>SSfcttR* 
iC2~l 0 0 0X-rJ^^tft7 i7;i/+ 1/ >S) T?5K$n**> 

fcjftTfcflKfiJiMfcAtf, 5£ (8) : 

CX 4 X 5 = CX 6 X 7 (8) 
(5£<K X 4 *5i^X 5 «ilC^^fc«^DH^fc«F ; X 6 teFL F£ 
fcteCF 3 ; X 7 fc£H, F, ClifdiCF 3 ;X 4 , X s , X 6 £fcteX 7 
<D'PU< tt> 1 ^FJfcttCF 3 ) T^$tl§ t HD + ^S^f 

AWJirbTte, 

CF 2 = CF 2 , CF 2 = CH 2 , CF 2 = CFC1 , CF 2 = CFCF 3 > 
CF 3 

CF, = C<f , CH 2 = C(CF 3 ) 2 , CF 2 = CFH , CF 2 = CC1 2 

X CF 3 

CF 2 = CFOCF 2 CFO-C 3 F 7 . C F , = C F O (C F 2 ) „ F , 

CF 3 < n : 1~5) 

CH 2 = CF-(CF 2 HZ 3 (Z 3 &5£ (1 6) £|^D\ n : 1 — 1 0) > 
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CH 2 = CHOCH 2 -CCF 2 -HZ 3 (Z 3 «^ (1 6) tmC. n : 1-1 0) , 
CH 2 = CHOCH 2 -(CF 2 ^- s Z 3 (Z 3 «^ (1 6) £Rf£, n : 1-1 0) 

^t7y*JiI^g|«CD«jfi#fi[i:LTtt, ^ (17) : 
(CX M X 25 ) n6 

- { (C X 20 X 21 ) n5 C X 22 C X 23 (C X 26 X 27 ) n7 } - 

I I (17) 

(o) n8 CO) n9 



8 



Rf 

oa*, x 20 , x 2 \ x 24 , x 25 , x z6 &£z£x 27 \mc&2itz\*mte 

fiCF 3 ; Rf 8 (^|f 1-1 0 CD^7 i7;^l/>S^fcttKil: 
2~1 0 ©I-T^S*t5t7 y*7Kl/>li ; n6[i0~3O 
MWL ; n 5 > n 7 > n 8 n 9 ttRIC^^&ttJia: 0 0 1 

-f cx 22 -cx 23 >- 

I I 

o o 

\ / 

Rf 8 

Rf 8 , X 22 £J;Urx 23 te5£ (17) t?^$tlS«Kt^. 
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-fCF-CF^ 4CF-CF4- -fCF-CFf 

1 1 1 1 * JL k 

o o v v 

F F CF 3 CF 3 F CF 3 

4CH-CH4 -4CH-CH4- 
11,11. 

o o o o 

, . X x 

CF,C1 CF 2 C1 CF 3 CF 3 F F 

CI CI CI 

-fC — C>- 4CF-Cf 4CF 2 -CF-CF-CF 2 f 

O O O O O CF : 

CF 3 CF 3 CF 3 CF 3 




CF 2 



4CF 2 CF CFI- 4CFCF C F -)— 

II, \ / , 

O CF 2 0-CF 2 

X CF 2 

CF 2 

/ \ 

4CX M X 21 -CF CF->- , 4CX 20 X J1 CF-CFCF 2 f . 

II II 

CF 2 -0 CF 2 -Q 



OCF 



3 



-4CF-C4- , 4CF-CF4- 

o o < > 

X CF,-CF 
F F _ | 

CF 3 



x 2 0 , x 2 1 , x 24 is«fct*x 2S tt5$; (17) tmo 
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7 0-CF 2 
CF 2 = C( | 

x O-CF 

\ 

CF 3 

CH 2 = CHOR, CH 2 = CHOCOR (R : &*ffc 1 ~ 2 0 (D^Mb 

CH 2 = CHCH 2 CK CH 2 =CHCH 2 OH, CH 2 = CHCH 2 C 
OOH, CH 2 =CHCH 2 Br^i* 

t u ;vx-^;i^m»#: : 

CH 2 = CHCH 2 OR (R : 1 ~ 2 0 O^-fbTk**) , 

CH 2 = CHCH 2 OCH 2 CH 2 COOH , 

CH 2 =CHCH,OCH 2 CHCH 2 , CH 2 = CHCH 2 OCH 2 CHCH 2 &<i: 

\ / II 
O OH OH 
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A B CD 



<mteO~3;A, B, C45«fctfDte|igb^£fckm&DH, F, CI, 
COOH, CH 2 OH^fc^ilcl~5(D/\ 0 -7MP7JV^H^ 



<J. O a. O.o, 
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M©#- (1 0 o^e;1/%) ^£>&5«^#T£oT%MH£^JB^£*£& 
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00-1 0 0 0 0 0 0(DteH^^^~e#^>^, $?£b<tel 0 0 0-5 
0 0 0 0 0, 2000 6200000 <D|6B^ 6Mk£*l3 hOfim 

ioooo ocD^B^e>jgte*ft£ =bco-r$> s. 

*£#u w-ft (*«) ^pifgTS^^fr, si*B&±mffl<o^-7;#u-7 
— £ bT$f * b vst> 0 1 75: D #5 o 

b<, MtL«. 15 7nm0iWtT4. 0^-^ lftb< 
te3. 0 ^tm-^T, 4*fc»*b<tt2. O^m- 1 !!^^. F 2 Vz?Xb 

ft £%.}■£*■ h>&mm* ssixtjusi, t;i/3-;u^»so, ^mm 
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A;i^a£\ 111^, 3Uba^&££mv>3£<h/^T#&. Sfe, ^ 

««a-&i^«v^#«^(D^> a^-nn^joift^ «§^»&i<D3g^ 

itufBsS (14) ^$n§7Mo7MMJ^r;H^7<>i 

-§> h t h\z, m^t>)\'i$~)v&*m^<Dj3)v&-)vm. : m\z^ y ? my 
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^ y mx^r i/ >^*^<fc^ 7 v mm^mzmx^ s ©t, -3-7 * 

5£ (1 4) : 

R f 1 

CX X X 2 = CX 3 - (Rf 3 ) a-C = 0 (14) 

x^&ztxzfemvfr&rcfemfcyHttUF x 3 &h, f, 

C 1 ^c«CF 3 ; R f 1 «^itl~2 0OA-7Mo7M;H ; 
R f 3 1 ~ 4 0 0^7 >>i7JV+l/>Stfct^it 1 ~ 1 0 0 

*y;i^l/>S; attOSfcttl) T?SSn5^7yS|iifrr*5. 
ftftv-e^; ^ (21) : 

R f 1 

I 

CH 2 = CFCF 2 - (Rf 9 ) a-C = 0 (2 1) 

(5£*, RfHK (14) <h|WlD ; R f 9 ttK*«l-3 90^7-;^ 
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T)V* U>Mltfcltmm%il 1-99 ©X-TJ^5ft5^7 y mT)V 
*rU>m; ateOSfc&l) TiStl5^7 yixf l/>ftf iM, ¥ 

S (22) : 

R f 1 
I 

CF 2 = CF- (Rf 10 ) a-C = 0 (22) 
(5£»K R f MSaS (1 4) tmC. Rf 10 }«|:l~40©t77i 

T;i/^i/>S^fett^^:i~i o o ©x-rJ^^f 1 5^7 7 i7 

>Mrl/>^; attOtfcttl) tg$ns^7 ^ ^X? 1/ >tt^f » 
fl&SBr- b ^ ^ nx?vx 7 vy ^ tf - u 5 s E <D % - ;i/»>F^ 

a (14) , (2 1) (2 2) fc:;felr>Tafc3:0 3;;fcfcfclT 

a = 0O^, ^WICIH (2 3) : 

R f 1 

CX 1 X 2 = CX 3 -C = 0 (2 3) 

ci^cSCFjjRf 1 ^ (i4) tmv) -cgtztizmmfo-eto*). 

R f 1 R f 1 

I I 

CH 2 =CF-C=0 , CF 2 =CF-C=0 
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R f 1 Rf 1 

I I 

CH 2 = CH-C = 0 , CH 2 = C (CH 3 ) -C = 0 

Rf 1 Rf 1 

I I 
CH 2 = CC 1 -C=0 , CH 2 = C (CF 3 ) -C=0 

tt*. r f Hza (14) tmo 

S (14) , (2 1) &£ZS (2 2) fc*>^T, a= 1 R f 3 

43«fctfR f 10 iiKStSci — 4 0 ®^7y *7;^v>StfciiK*» 1 
-10 0©X-fJi/^tm7 7i7MU>l, R f »fefcm$k 
1-3 9CD^7y*7;^l/>a*fc«M^l~9 9©X-T-;i/*g-&£ 

Rf 3 , R f 9 :fe£^R f 1G (D^yymT)V^\y>m(D^mm. 

- (CF 2 ) nl - (nlttlK±©lt) , 

CF 3 

- (CF 2 CF) n2 - , - (CF 2 CFC1) n2 - . 

- (CH 2 CF 2 ) n2 - , - (CF 2 CH 2 ) n2 - (n2ttUWSt) , 

CF 3 
I 

- (CF 2 ) n3 (CF 2 CF) n4 - , - (CF 2 ) n3 (CF 2 CFC1) n4 - , 

- (CF 2 ) n3 (CH 2 ) n4 - (n3, n4UlU±omm , 

Rf 3 , Rf 9 , R f ^^x-^^-B-Sr^-r^^^^^T^^l/^l 



WO 02/066526 



PCT/JP02/01518 



32 



X 



8 



-O- (CFCF 2 0) 0 - (CF 2 0) p - (CF 2 CF 2 CX 9 2 0) q — 

X 11 
I 

(CX 10 2 ) r (CF) S - (CH 2 ) t - ♦ 



X 



s 



-O- (CF 2 CFO) 0 - (CF 2 0) p - (CF 2 CF 2 CX 9 z O) q 

X 11 

CF 2 (CF) S - (CH 2 ) t - 

X 10 \%mVfr&rz.fem£9H$ltcl$F ; o+p+qtel~30 ; r teO 

^7 7*X^l/>ttMfttbTH i (24) : 

R f 1 
I 

CH 2 = CFCF,0- (CFCF 2 0) b-CF-C = 0 (24) 

II 
CF 3 CF 3 

RfMtS (14) ^C;b}Jl~13©It) , ( 

2 5) : 

R f 1 

CF 2 = CFO- (CF 2 CFO) c - (CF 2 ) d-C = 0 (25) 

CF 3 

(5£*. RfMiS (14) tmV ; ctel~l 3©It> dtel~5£> 

s^:) -c^n^y ym^u >^^a# w £ b u jmm <h l t & 

5£ (14) ~5£ (2 5) ®7J^n7^^W^-JH^7^* 
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F(CF 2 ) nl (nlttl~2 0(Dit) , 

CF 3 
I 

F (CF 2 CF) n2 (n2Kl~6©it) , 

CF, 
I 

F (CF 2 ) n3 (CF 2 CF) n4 
(n 3 t n 4 \^mm^(D^Wr^ 2 0 £kft fT^S^) 

7$Wf£>n> ft^Tfe. cf 3 , c 2 F s , c 3 f 7 , c 4 f 9 , (cf 3 ) 2 

C F & b ^jyfctfij £ IT & Vf £ tl£ o 

© £ f£g£ b jiwy tbTH 

CF 3 CF 3 

CH 2 = CF-C = 0 . CF 2 = CF-C = 0 > 

CF 3 CF 3 

CH 2 = CH-C = 0 , CH 2 = C (CH 3 ) -C = 0 , 

CF 3 CF 3 

CH 2 = CC1-C = 0 , CH 2 = C (C F 3 ) -C = 0 , 

C 2 F 5 C 2 F 5 

CH 2 = CF-C = 0 , CF 2 = CF-C = 0 ^ 

C 2 F 5 C 2 F S 

CH 2 = CH-C=0 , CH 2 = C (CH 3 ) -C = 0 , 

C 2 F S C 2 F 5 

CH 2 = CC1-C = 0 , CH 2 = C (CF 3 ) -C = 0 , 

CF 3 CF 3 

I I 
CH 2 = CF-C = 0 , CH 2 = CH-C = 0 , 
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CF 3 CF- a 
CH 2 = C (CH 3 ) -C = 0 > CH 2 = CFCF 2 OCF-C = 0 , 

CF 3 

C 2 F 5 

CH 2 = CFCF 2 OCF-C = 0 

I 

CF 3 

CF 3 
I 

CH 2 = CFCF 2 0 (CFCF 2 0) n CF-C = 0 , 

CF 3 

CF 3 

CH 2 = CFCF 2 0 (CFCF 2 0) n CF-C = 0 , 

CF 3 CF 3 

CF 3 

CH 2 = CFCF 2 0 (CH 2 CF 2 CF 2 0) n CF-C = 0 , 

CF 3 

C 2 F 5 

CH 2 = CFCF 2 0 (CH 2 CF 2 CF 2 0) n CH 2 CF 2 -C = 0 , 

CF 3 CF 3 

I I 

CF 2 = CFOCF 2 CF 2 -C = 0 CF 2 = CFO (CF 2 ) 3 -C = 0 , 

C 2 F 5 C 2 F 5 

CF 2 =CFOCF 2 CF 2 -C = 0 , CF 2 = CFO (CF 2 ) 3 -C = 0 , 

CF 3 C 2 F 5 

CF, = CFOCF 2 CF-C = 0 , CF 2 = CFO.CF 2 CF-C = 0 , 
I I 
CF 3 CF 3 
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CF 3 

CF 2 = CFO (CF 2 CFO) m CF 2 CF 2 -C = 0 , 

CF 3 

C 2 F S 

CF 2 = CFO (CF 2 CFO) m CF 2 CF 2 -C = 0 , 

CF 3 

(JW±, mtt 1~30©| 



C F o CoFc 

i i 

CF 2 = CFCF 2 -C = 0 , CF 2 = CFCF 2 -C = 0 , 

CF, 
I 

CF 2 = CFCF 2 OCF 2 CF 2 CF 2 -C = 0 , 



C 2 F 5 
I 

CF 2 = CFCF 2 OCF 2 CF 2 CF 2 -C = 0 , 



CF 3 
I 

CF 2 = CFCF 2 OCF 2 CF-C = 0 , 

CF 3 

C 2 F 5 

CF 2 = CFCF 2 OCF 2 CF-C = 0 

CF 3 

^ (26) : 
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CX'X^CX^iRf^a- (C = 0) Z 1 (26) 
(5£+, ZMSOR 1 (R l l3l»|[l-10OlWl5**» f&ttAoy 
>g^;X', X 2 , X 3 , R f 3 *>«fcU?ate5£ (14) tl^C) T^tl 

38]g**£:LT, (2 7) : 

Rf'M'X 4 Sfctt Rf'M 2 (2 7) 

(SC4 3 , M'ttMg, Ca, Zn, Cd, Hg, Co, MncfeitKC u <£ 

>HC^; Rf MM (14) <fc^D) T«$n5fMJ|^t(&a (2 

6) (Dm-mmzttvmtJi-'hmm iitt.x\*i~i. 2^;w 

5£ (2 6) fc^ViTZ^^SbVi^^JtbT, OCH 3> OC 2 H 5 , 
OC 3 H 7 , OC 4 H 9 , F, CK Br, I WbO 
CH 3 , OC 2 H 5 , F&JctfC 1 **WKl»*bV\ 

J (26) ©#i»Oi#f!li:l/Ttt, 

CH 2 = CFCF 2 -(R f 9 ) a- (C = 0) Z 1 (26) -1 

<5£*K Z'ttt (2 6) <hl^D ; R f 9 ^3<J:tKa«^ (2 1) fcRU) 

CF 2 =CF-(R f 10 ) a- (C = 0) Z 1 (26) -2 

(5£*, Z l BS (2 6) tHS ; R f 10 :fc£tf a&5£ (2 2) £PJU) 

S (2 6) , (2 6) - l:fe«fctf (2 6) -2fc£Wrate:03:£:tel 

5£ (2 6) C*^Ta = 0O*^ JWtt9fctt, 
CX l X 2 = CX s - (C = 0) z 1 
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(5£4>, ZH« (2 6) hmV;XK X 2 3$£.Z$X 3 fej$. (2 3) tm 
S) TS^n^fMTSOv ^DJMfrfttte, 
CH 2 = CF- (C = C» Z\ CF 2 =CF- (C = 0) Z 1 , 
CH 2 = CH- (C = 0) Z 1 , CH 2 = C (CH 3 ) - (C = 0) Z\ 
CH 2 = CC1- (C = 0) ZK CH 2 = C (CF 3 ) - (C = 0) Z 1 

S (26) > (26) -1 (26) - 2 IC&^T, a = 1 ©41^ 

R f 3 *3J:^R f 1 1 ~4 0 ©^7 ^i7J^P>S^ fcfiK* 

^1~3 9©^-^-/^T;^l/>S^^:«^iCl~9 9©X-xJl4§ 

4) ~ (22) ^mmistc%<n£mmt£%(DfiW&is^mfamtvTmf 

CH 2 = CFCF 2 0-(CFCF 2 0)b-CF-(C = 0) Z 1 (2 6) -3 

CF 3 CF 3 
te$>. z 1 ^ (26) £.mU, bttl~13(M) 
CF 2 =CFO-(CF 2 CFO) c-(CF 2 ) d-(C=0)Z 1 (26) -4 

CF 3 

(5£<F, Z 1 ^ (2 6) tmC, cttl~13©m dtel~5©Stfc) 

7 ) <Dmm±m<k&W} i^^tm^j: z^m 2 <t ^ c e 

®fcfn3^> ^tfcMg, Zn^i^Li^ (26) (D^M-ft*^ 
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7) <Dik&®&fc<D$zfe&&&Ufc&-e&&\s^ e x 4 m\u?>m?fr 

P>m\*tlZ>&* fr^Tfc, I.Br 1 *m £b< , I r 

5£ (27) 0^#M<b^©$f*bV^#:^tbT«. Rf'Mgl, 
Rf'MgBr, Rf l ZnI, R f 1 Z n B r &£^&tf£n£. 

iO^imCFjMgl, C 2 F 5 MgL C 4 F 9 MgI, 
CF 3 MgBr, C 2 F S M g B r „ C 4 F 9 MgBr, CF,ZnI, C 2 
F 5 Zn I » C 4 F 9 Zn K CF 3 L i , C 2 F 5 L i , C 4 F 9 L 

S (27) ©flS'&fbW'&^tt, m#>t?Z>7$, (2 7) ©^^©S^tC 

iot^o, ajai^ns. fct^as (28) : 

Rf^ 6 (28) 
(^^> X 6 ttAD^*>gf ; Rf MM (2 7) tl^b) 7?«£*l£A° 

-7Ma7mA7^Ht, 5£ (2 7) ©wa^P-ffc^tc^-^ti^ 

abe>^bJ6^<D^TlSjib/c, S (2 9) : 
R 2 M X X 5 £fcte R 2 M 2 (2 9) 

«fcrA4 l ttS (2 7) (DM 1 *5 e fc^M 2 «i:lRlb) T^$nsW»&JR'fb'&#l 
fc5£ (2 8) 0/1-7j!/t □ 7J^Jl/A 7-f H ^ilffl $ t5 C ii: i o T 

t>#5 5. ttM^^T^ya^^s^ (2 7) eMt-g-ti 

^gWtt^i^ 5£ (2 9) (D^m^mit^ (M^V^v-^iO 
(2 8) 0/V7Mo7J^A7'f Hfcf^ffl$i3rS^*«»^b 
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5£ (2 9) ©***JPMb-&*OJI#«ibTtt, CH,MgL CH 3 
MgBr, C 2 H 5 MgK C 2 H 5 M g B r , C 4 H 9 Mg L C 4 H 9 Mg 
Br, C 6 H 5 MgI, C 6 H s MgBr, C 6 H 5 -CH 2 MgI, C 6 H 5 - 
CH 2 M g B r , CH 3 L i , C 2 H 5 Li, C 4 H 9 Li, C 6 H 5 LK C 
6 H 5 -CH 2 L i^^*WSb<»tf 5ns. 

5S: (27) <Dfc&%KD&jm~ -^i:*^Dh>ft©i» m& 

-f A, MJ^-fA, T-y^if?^ A, ^^-t-^VX-f^ 7 
EJfcfiflEtt, @tfj£-r3:£ (2 7) ©fc^©««fcJ;oT*ttJR£ 
(14) ~ (2 5) <D7)VjrU7)V*)VjJ)V&~)V£k^'t 

s^7y5dx^i»tt»m*, ewofllJiKifflS'rss: (2 6) 
#:{^_hfscD^-e#e.nfc^: (2 7) ©ft^ftSj^sit-scitfcj^T 

(2 6) (D^i^t^ (2 7) <Dfc##I<h(E>HJfcte. — m.mz#7°U 

-TA, HJ^-YA, ^h^^A, ^5^;i/- t -^;Vx— X 
-khXhUJK ^>^/~hU)K 7k)VtiU>* N, N-y/fM^7 
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&fflT35£ (2 6) ©m*#^5£ (27) 

*#®fi£tecfc^TS&DifiMftS*lSJ&*x -8 0"C-+ 1 2 o'caw 

R^raa, ^jstsiC (2 6) (Dmm&^iZ (27) (Dib&m<Dmm 
•fr£\z& o mfc vm^MM-gnzfiK i o 10 0 maws, b < , 

3 0 1 0 «PM«««fc 0 jf * L Vi. 

**W0^7y*I^tt, S (3 0) : 

-(Ml) - (AD- (30) 
(5£*K ^3fi#fi[Ml«MMLfc5S (14) ~ (2 5) ©wr*l*>#&» 

mmzm&Tzmm&m iiwiso, i~ioo^%, 

A 1 £ 0 ~ 9 9 . 9 ^;i/-%^trgc¥*5$HP* 500—10000 
t-S^7y*X^l^>ttm«*©«jfi#'iaMttmifi©^ (14) ~ (2 
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&mA i t&m&v&z>%.m#x&n\fmzmm-zn'r, 

<^trm^, s«Bfcj*ii3i#<tM i (ioo^%) ^sasi^ft 
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frtb\z\zmmm®:M i ©^rJW& i o ^b<«2 0 ^e;i/ 

*fPJ©^:7 <>i!Mfi> *ri5m&M 1 ©Jfc^Jf^bTfcJBtJrW 

oo~iooooo o©fgH^e>s^-e#s^ ^u<mooo~5 

0 0 0 0 0, 4*fc-2 0 00^e>2 0 0 0 0 O0ii^e)l^tl?>t)©*W 

sk & ■=> ?>, mzmmmf&m izjm&* u > if mm < tz t> v>. 

1 0 0 0 0 0©ffiH#>6>8&*l5 *>©"?* 5. 

TfflVie>ns*s-&*3fi#&Ai©ffi«»c«fc-3Ta>i?^T?#s^ -a? 
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b<, MXtt. 15 7nm«MI[T4. O/im-^T, $f*b< 
£b<, fc£*#^h>3&#aU StXXr^ii, 

< 1 t> i ffi k ^£feta±iBtJiM&i£<!>& < t i m^tsm&mm 

■rvijfe-c ^^^j^fi-s-^w * b < ffi ens. 

nmfei'Sfflv^^^ts.' sat, ^ 

$e>{c:^HJ#^«b:Ho^->;i/ (OH) X§ttSt7y*if l/> 
7, b^P-fe^OD^Xefcffl^STJW* UttOlttfc^fcjg^t^i: 
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(a) o HS^tt§t7 y v y&m-mfc&mtr bx# e>n£«it 

(B) 3ti&38£3!K *«kr; 
(o «r« 

OHlW5^7 7*X^I/ 5 % , O Ha&Wg^ L fcpt* 

Jdfc^E^^iticoViT, ^©^^l/^o^x^^H-^H (M- 

oh) , ^(ooiimtmmvtz^y^m^v>w^mw(D^jL>^)v 

t:— £H (M-O") > TKHi-f ^>©^x>^;Hf— &MWc<D2 0 0 k 
J/mo 1 <h^bfc<h^. ®OHX^-r^7^^X^l/>"[4#*^ 

AH = H (M-O - ) +2 0 0-H (M-OH) ^75 (ffc^l) , 

AH = H (M-O") +2 0 0-H (M-OH) ^70 (»^2) 
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S^cor^sicT^D-^b, m^ic^Jiia-e^bfcAH (£j&x^;v=£ 

AHtpKat ©Jt#Jlfi^raj£^$Sffi(D p K a <gT^©/5fciD^I&#> £>n£ 
#l; p K a^' 1 2 KT0i^{:€tiV^Mi«t^, b^U M 
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j&^^:#<Min/S:^E©K*^-h©«l5t*Silftb > r'b, AH©»tefcfcfcfc 
^^b<^v^j6T?afe^o 

y *X5P 1/ >tt$i*#£{*:fcOV>T A H bT *>«*>ft;U. 
^R#7fi£UiK:&3*^ SflH©^t£T©^£^;Mg3££bTih 

jrr*©a*$p3;bv>. 

CH 2 =CHCH 2 C (CFj) 2 OH 

0OHltft7 y 1/ J«#©»^ KiM^fcff^^ttS 
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C 4 H 2 = C 3 HC 2 H 2 C 1 (C 2 F 3 ) 2 OH 
CH 2 = CHCH 2 C (CF 3 ) 2 OH 

C 2 F 2 C 3 F 3 
/ 

C 7 H 2 =C 6 FC 5 F 2 OC 4 FC 3 F 2 OC 2 F-C 1 -OH 

I I \ 

C 5 F 3 C 3 F 3 C 2 F 2 C 3 F 3 

cornet, *mm<D&mm=T- (c 4 ) s^t5t77iiW7fi^ 

C 2 F 2 C 3 F 3 
/ 

HC 3 F 2 OC 2 F-C 1 -OH 

C 3 F 3 N C 2 F 2 C 3 F 3 

Htt&©£jfcX>^;H£- : H (M-OH) stuf-rs. 

&£j£x>^k!— tt¥M#W^8l3Sir3rte :AM1S (M. J. S.Dewa 
r, E.G. Zoebisch, E.F.Heary, and J. J. P. Stewart, Journal of American 
Chemical Society., 107, p3902(1985) IZ&M) Kafc^rjffflU AffctfJ 
IC^0JT«, Cambridge Soft Corporat ion %M<D CS Chem3D(R) Vorsio 
n 4.0 4'{CS : m^n-CV^«±a (80 S©MOPACfr#V:7K MO 
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P AC 9 7 (4HF«l«tHiLV7h) iCioTlffllTViS. 

m-cmmfm<D4ij&x.>*)i>¥~-H (m-o-) ^turrs. 

04^X>^;Hf-^ftt bT 2 OOkJ/mol ^KJTTS. 

&7 5 kJ/mo 1 &T^&%%<D&m^Tm&isTnzn&mm!¥-tiL%: 
^(Dmmm^mK, mmmzmnrcy^hu^btvx0^.^%<D-^ 

A) <hLTfifftb<(iAH^7 0kJ/mo J; 9$?£L< $£5 

OkJ/molPJlT©fe©l:^. AH^ttfSt, ^n^I^rtT 

% 5 — O (Oft £ b Vifgfll tt, 

a (5 0) : 

Z R f 11 

-C-C-OH (50) 
Rf 12 

(5£«^, Rf 11 , R f 12 tt|^i;a>£fcfcmfct>lfc*ftl'>'2 
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<D^h^>Wl/y>^x^At Fa^lM HtK^ C§i#i?j£) ic^bT 
<fc D M^tt^^filt *Btb U 1/5?;*. bffl^ U <h UT£?£ b 

S (5 0) ©ttigfc^TR f ll , R f 12 «*#W^«, mm<D%rM 
^OHl^7 7l» (5£ (1) ~5t (6) ) OR f Rf 2 © 

5£ (5 0) <0«iiJC*VvTZttFJg^F*fctt^3SI»:l~2 0©A-^;i/ 
F, CF 3 , C 2 F 5 jW2;b<W£>n3 = (5 0) ©ttjftt^ 

vmm&w (a) ^^Ts^^o^^Ty^x^^^ms^i^ 

5£ (5 0) CD«jfiS'g'tr&7 2/*X5 i U>ttS'&#tt, hueS© 7 
5 k J /mo 1 ^SfeCT^otfeiV^, 7 5 kJ/mo 1 OT© 
! fo© i b#<"a-^ ^WeAH^7 5kJ/molKT, S5lca7 0 
k J/mo 1 £TF, #fc«5 0 k J /mo 1 £rF©fc©#J!f *LV*. 

*^w<Duvxb®.!$ l mz&^x'£7ymm-&fe (a) ci^soHs 

^W^7>^^X^l/>ft#a#«. (5 1) : 
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Rf n . 

CX 1 X 2 = CX 3 — (Rf 13 ) a-C-OH (51) 

I 

C 1 J&ftCF 3 ; Rf n , R f 1 ^$mVfr&fc.\$mtS:K>BkmWLl~2 0 
<Dn-7)VjTU7)V*)\/m \ R f 13 IJMl~4 0(iDt7y|7^ 

u>mmrzUmmwt i~ioo mmm^iimmm^^m^ 2 &± 
nz^yym^u>&mmfcT*&zz£ibmi£v<, 3: (51) 

5$ ( 5 2 ) : 

Rf 11 

CH 2 = CFCF 2 - (Rf 14 ) a-C-OH (52) 

Rf 12 

Rf 11 . Rf 12 , a«fE^(5i) hmc ; r f i4 tzmmm: 

1~3 9<D^^^my;^l/>^Sfe«^micl~9 
TS$tl5^7 7ixfl/>HW ) S (53) : 



R f 11 

CF 2 = CF- (Rf 15 ) a-C-OH 

Rf 12 



(5 3) 



Rf 11 . Rf 12 , ateHGfB5£ (5 1) <h |W| D ; R f 1 5 

i~4 o<ry£z?ym7)v*v>&izi£.\t.m.timi~i o otao^m^ 
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tmm^o^m-ifi 2 ^©x-tmi/^^-t z>^y ymyfr* v > 
m -e^s n^y v ntx^ v y^mtirz & s £ taw* u ^. 
s (51) , (52) (53) (D^yym^u>^mmm 

i(DAHT7 5 k J /mo 1 §jg*.£%>©T&oT'b&V*J&^ 7 5k J/ 
mo 1 EAT© *>©*>#< 3&fc**&AH*«7 5 kJ/mo 1 £TF, 

££>fcte7 0 kJ/mo 1 tTF, #^«5 0 kJ/mo l£JlTO5ut 

££:5£ (51), (52) (53) OOHltt^^^iX^V 

>ttJ£M4ta&*, teJ^Tf&Mifi©^ (5 0) ©*ji&^^t>©T?*S d £ 

*5!i0l/^7 bffi^lC*ViT^7^^a-&# (A) fcjBH*^. (5 
1) (5 3) ^tfcOHl^77iX?l^>tt^i#l:^^T 

(5£ (1) ~3£ (6) ) ORf 1 , Rf 2 OHftWTf*tfcfc 

5£ (5 1) (5 3) t*bfcOHl^77iX5 i I/>ttft# 

IC^ViTRf 13 . Rf 14 > Rf 15 H ( a = 1 ©«-&) JMW^te, fiM 
©fr&fcOH*^£:7>yif|i£»fc (5£ (1) (3) ) ©Rf 3 , R 

f 4 , R f 5 <DmfeM^mVfr*£mntz^<DfiWl£V<M^%Z>o 

^ (5 1) ~5£ (5 3) OOH»^7 7iXf l^>ftf 

W5fi©«f»a:OH*^i*7!y*x5 : -l»tt«#©5'&S: ( 

4) , (5) *<fcrjc (6) <h^a©fc©^£b<#tf e>n&o 

5£ (5 1) ~5£ (5 3) ©OHS^7 ^ iX^l/ >ftf i*^ It 
(1) ~5£ (6) ) T^bfc*#:W^!l^i(^^fe©^$?^b<^f 5) 
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S (60) : 

- (M2) - (A2) - (6 0) 

^i/>^*#, s; (so) cD«KtsirtsoHi^lr7y*x5 : i/> 

&*S#, *«tZ//*fcttS; (5 1) ~5£ (5 3) 0OHS^7«;i 

S#fci3feTS*lifi$Mfc) «jfi#tM2*0^&10 0 ; E;i/?S, 

m&*¥-&A 2 * 0 ~ 9 9 . 9 =E)W£tSlS&-i%fr**5 00-10000 
0 0 (D^y ymm&&'V&Z>?liii>W3iV^ a 

^mwoy* hui?7s hmm&VMzm^z'Syy mm&fc (a) 
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t?JB»f**i£<«a#b, SWfli&tt^-rsttltEtfc Hu^y^S©« 
3t#&M 2 <D^rJ»te 1 0 ^Jl%Kl±, KS2 0 ^l/XEUt, $ 

e»^«3 o^;i/%^±^w^3E<h#W£b^<, 

*5gBjCD^* hUS?^bffl»S«fc^V»S-a-7y*M^# (A) fct, tit 

*nw<D7* hv^vmmma\zm^^yvMm.%w (a) ©sh^ 

fctA«»:¥^^HHilC*ViT5 0 0-1 0 0 0 0 0 o<D$gffl#»£ 
g#nr#&#t % ^KftlOOO-5 0 0 0 0 0, #t2 0 0 0)5^2 
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0 0 0 0 0£>f5H#> iZ>m&nZ>%<Dl)W& bV>„ 

>^ffl5t<hbT^ «t>§?^L<«ic^^a^5 o o o^e, 10 0 0 

o o (DtBH^ ^.lan^ 

mX\£, 15 7nm©ra#tT3. 0 jam^OT, £?£b< te:2 . 
O/im" 1 ^ #lC$f^b<«l. O/ira" 1 ^?), F 2 Vy7h^- 

b<, ^c<h^^h>^^ g^rnxx^m^J, T^ri-ji^^&K 
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A) ©— «R*fctt^W©OHS*KT?S«Sii:« - tTOHSfC^ffc^-fr 

-OC (R x ) 3 , -OCH 2 OR 2 , -OCOC (R 3 ) 3 ^ 

II 

o 

-OCHOR 4 




I -o 

CH 3 ' N o 
(5£4>, R 1 > R 2 > R 3 *><£<^R 4 I^W^fc^D, Vi-rnfeK 

-OC (CH 3 ) 3 , -OCH 2 OCH 3 , -OCH 2 OC 2 H 5 , 

-OCOC (CH 3 ) 3 , -OCHOC 2 H 5 , -oV \ 
O CH 3 u 

-OC (CH 3 ) 3 , -OCOC (CH 3 ) 3 , -OCH 2 OCH 3 . 

O 

-OCH 2 OC 2 H s 
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**#*D<, S6fc8Wtt)5J^jST, -OC(CH 3 ) 3 ,-OCH 2 
OCH 3 , -OCH 2 OC 2 H 5 j&Wf;l^. 

s««Ki»-rs»*&, ##3tt*nsET?#, mmmi£fa±isitzz.iiifi 
*mw<D7* hv-JT, hjBfij£*c*wr, ytw&tzM (b) 

A^tUTttWO 01/74916 KiaB«©3t»58^fU (B) <h|Wtfi 
fflffll3c«fc*^50H3l*J:^/SfcttOHSSftStfc«fti4tt5 

m&&zt/^fcnoH&&&misrc i gm&&^-tz>^7 y *at&# (a) 

lOOiiMtTO. l-3 0llg!!«b<, $^CIJ0. 2~ 
2 0liW^b<, fife£?£b<teO. 5-1 0«*»Tr**. 
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fzW. b T&S £ b Tf^ffl T? # £ ^T^iftS *^&H b T <fc V > . 
*T«l*ft3l<JD^bPaWtt, TO^PEB (post exposure bake) £T£> 

jgdf<B£Kr Lfc!5bT, ±IE<£> #3fctt«^BI^&^ 

^ft-&ti*?)i«ni)ti75 m&mz\*. tf u 5 

5»\ 2-7S7H'J5^X 4-75 7 tf U 5>>>. 5-757t!U5 
>>X 2, 4-y*75; tfU5^>, 2, 5 -^75 7 tf U 5^>, 4, 
5-y7SyHU5S?X 4, 6 -5^75 7 tf U 5 v?>\ 2, 4, 5-b 
U757tf'J5^>, 2, 4, 6 - HJ75 7 tf U55^>\ 4, 5, 6- 
h'J7Sy If U 5>?>> 2, 4, 5, 6-Th7757 If U5^>, 2- 
b h*D^~>tTU 5>>>\ 4-tHP+ylfJ5^X 5 -k KP^v-kfU 
= y>, 2, 4-yhFn + yt!'J5^>, 2, 5 ->> t H d^v-tf U 5 
4, 5-S>fc Fn^tfUS^X 4, 6 -S?t: Fa^v-tf U5S? 
X 2, 4, 5-hU fcFn + vtfU 5S?X 2, 4, 
>>t?U5>>X 4, 5, 6-h'JkFD^yk°<JSyX 2, 4, 5, 6 
-fh7t Fn^v-tf U 5 ~XX 2-75y-4-tKD^yt 8 US 5>X 
2-75/- 5-fc Fa+:7tfU5S?X 2-757-4, 5-ytFa 
^vtfU5v ? >, 2-75;-4, Hn^S/tf U5y>, 4-7 

57-2, 5 Fo^iyb°U5^>, 4-75 7-2, 6-7th'n 

^>tfU5-XX 2-75 7-4-7^tf U 5^X 2-75 7-5- 
^^Jl/tf U 5vX 2-757-4, 5 -v^^tf U 5 >>X 2-75 



WO 02/066526 



PCT/JP02/01518 



58 

7-4, 6 -^73MHfU 5>?>, 4-757-2, s-s^wnf y 5 

>>>> 4-757-2, 6-5?*9\fH£ U5>?X 2-757-4-7 h 
+~>t!U 5>>>, 2-757- 5 -7 h^>tf'J 5v>, 2 -75 7 - 4 
, 5-S?>h*5/l£U55>>, 2-757-4, 6 ->?7 b3^>fc! 'J 5 

4-757-2, 5-^h^>IfiJ5^ 4-757-2, 6- 
>?7 h^v-tf'J 5^>, 2-tKD^>-4-7fJHf'J5^X 2-fc 
FP^5>- 5-7^;PEy 5>>>, 2-kFP^>-4, 5-^75P;Hf 
U5i?X 2-bh*D + y-4, 6-i^7^;HfU5> ? >, 4-kh'n^ 
zs-2, 5-^73\>l/t£ 'J5yX 4-bKP+y-2, 6-v>7^;Vt! 
'JS^X 2-kh*D+y-4-7 h^rf/t: »J 5 v>\ 2-hHo+y- 
4-7 h^f>k°U5> ? >, 2-t Fo^v— 5 -7 h^v-fcfU 5 i?>\ 2 
-tHu^y-4, 5-y^h^>I£'J5yX 2-hFn+y-4, 6 
-i^7 h^'>tfU5^>, 4-kHP+y-2, 5-y^ h+yf'J5y 
>, 4-kHn+y-2, 6-5^7 h^v-b°U5y?>75;^Ot: 0 U5^>{fc 
t!U> ? >, 4-^^75 7 tfU v>> 2, 6-^7^;Hf'J 
>?>^©hf U^^b-a-^, yl^7-;i/75>> h'Jl^7-JP75X 
hU-f yyoAV-;P75>, hUT; (k FP^>7^Jl/) 75 7 7^X 
t*7; (2-kHD+yX5 : JW -<57hUX (kHn^y^^) 7^> 
& if (DfimW. 1U±4 fi(TO t F o ^ y7JWMtii$ tifcT 5 
2-7S77x7-;k 3-7577x7-JK 4-7577x7~M 
£©75 7 7x:7-;i/^^^tf £>*i£o tilltbTli, bfU5>? 

try ^>ii2;fctet Fn^~>S£^75>fa>W£U<, 
HD^yl^fc^75>Wft^ 3ine,«^3ffiTfflViT J b2a^± 
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m&fc (A) 10 0ll«UT3~7 0li^ £F2;b<«5~5 0 

mm^ S6'fc»*i/<tti o~4 ofiaauco«eHT?a«n* v>. 
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PCT/JP02/01518 



*mn<D7* hUz?xbmwMmz&^T, mm (c> «u ohi^j; 
(b) , &&zm&<Dm7K0U*(Dmmm&»M\sftzh<D'v&K), 

K7s;k b&&x^;k na&y^k aj&x^jk 

•fey— b . ^DtWJ3 f^i-fM f © y o b: 1/ > ^ 
2-^iJ-y>, v-^O^i^y>, ^75 7^rh 

>, >&^f©^rh>M, h;i/x>, ^->i/>, i/un^ 

fciA«CH 3 CCl 2 F (HCFC-141b) , CF 3 CF 2 CHC 
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1 2 /CC 1 F 2 CF 2 CHC 1 Fm&W (HCFC-225) , K-7 )V 
^-D^+h>, A— 7)V*u (2-^l'Th7tFn77» , 

H(CF 2 CF 2 t„CH 2 OH (n : 1 ~ 3 £>^£0 , 
F(CF 2 i- n CH 2 OH (n : 1 ~ 5 OfiEjft) , 
(CFjhCHOH , 

W5» , C 1 CF 2 CFC 1 CF 2 CFC 1 2 1&E1fi&Vf 

7s b%m<Di/i?7 h/^-ymj&xmm^znztf, ^Kticfrft:-? fete, 

ftmW?3i£lZ&?). $gftm, deep-UV, X+^l/- tf-3fc, 

l> mm-tZo -D^^n^mmm, fctitfi~ioii%Th7^ 



WO 02/066526 



PCT/JP02/01518 



62 

h^l^UTiWF 2 l/- If- (15 7nm$fi) ^^c7th'J 

v ^ ^ ^ 4 — ^ n -t 7s \z n £ b < m m t? # ^ © t & § 0 
mmm i 

Mffiftim* mrm^-. mm&. tmmw. itmmw&mx.it5 oom 

1 ^©^7^7vM4^P7^^nfc, 9, 9-vbFo-2, 

y)V3ru*=?)V- 3, 6->?^u— 8-y*>^x^;v (5£ (i 8) © 

<b£"#l) 2 2. 5 g 

CH 2 = CFCF 2 OCFCF 2 OCFCOOC 2 H 5 (18) 

II 

CF 3 CF 3 

/1-7MnX^7^t^ H4 9. 2g, ^X^X— ^2 0 
0ml £JD;L, - 7 

5P;i/X-5^;i4M) 1 10ml &»Til^-&fflViT6I^M56^t"t:«)o< 0 

tr^u — (^iffiA^^ii^io : i) fc-tt-rsdtfci 

0, 9 7%mm<D^, (19) : 
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C 2 F 5 

CH 2 = CFCF 2 OCFCF 2 OCF-C-OH (19) 

I I I 

CF 3 . CF 3 C 2 F S 

I 

19 F-NMR^$f (ppm) : -146.1 (IF, m, -OCF-), 

-138.2 (IF, m, -OCF-), -123.0 (IF, m, C=CF), 

-119.4 121.7 (4F, m, -CF 2 -), -82.4 (3F, s, CF 3 ),- 

81.1 (3F, s, CF 3 ), -77.4 80.4 (8F, m, -CF 3 , OCF 2 ),- 

74.0 (2F, m, C=C-CF 2 ) 

I R##r (A) : 1 6 9 3 ( v c=c ) 

©tFo^r isjvmsm&y <y$ifw >ttm*#: 20. 0 g v k. ( 

J|W6 2%) o 

y?xn\z. mMmnttZtiftft (19) ©hHn+->JHtft7^ 

iXfl/>ftWlOg, S (2 0) : 

H-fCF 2 CF 2 -hC-0-O-C-fCF 2 CF 2 ^iH (20) 

II II 

o o 

0*7ySRA-^U-< F0D8%/\°— 7;^P^\++J->^^1. 3 g£*JD 
ItJlU »«t4»©»#K**»*bfc. 2 0'Cl;T2 4l$fWb^ 

#^n^7 7iI^#H 15 F-NMR, I R£-#riC«£D:£ (1 
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GPC^*ffc«fcOlll^bfc^Hf«ttMn 3 0 0 0> Mw3 7 0 0T^D, 

'&t>nt^7ymm&mt, r±b>. thf, ^>^7jp^d^^p 

□ yn;i> (HCFC-2 2 5) &&Z$2. 3 6^(D^ h 7*J-)IT> 
H»!l3 

1 ^<D^r^7.M4^P^^7,3l', 9, 9-ytHn-2, 5-h'XbU 

7) v*u*^)v-z, e s - j ^>m^^)v (wibs: (i 

8) <Dft&®) 22. 5gi, A-7MDX^7-fWH4 9. 2 
g, yX^X-TJP2 0 0ml^iD^ - 7 S'CfcJ'&aJLfco 

x.-'rjvmm nomi &mTmn-&m^T Qmmfrtfxty-? < vmT 
bfeo my^r^:2mmox:\zxmw^mnrzL^ mnmkyy^-vi* 
mm* i u y h;w^KiiSAbfc. 

x-^;VJftffifc<kDW«»&8iaik&. x— t-;ujbstK«c«, 

*u£ 0 u *y;u*H^ffltixfc* □ x' b 

^77^- (^»ffi^\^> : !KfeX3M>= 2 5 : 1) icflrTSUfcteJ: 
D> 9 8%ig©S (3 1) 0/^7JVtOXfJWJ^x;i/S^t©t 

C 2 F 5 
I 

CH 2 = CFCF 2 OCFCF,OCF-C = 0 (31) 

I I 

CF 3 CF 3 

19 F NMR (CDC 1 3 ) : 6 -74.0 (2F, m, OCF 3 ), 

-77.5 80.0 (2F, m, OCF 3 ), -79.8 (3F, s, CF 3 ), 
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-81.1 (3F, s, CF 3 ), -82.4 (3F, s, CF 3 ), 
-120.6 (2F, m, CF 2 CF 3 ), -123.1 (IP, m, CH 2 =CF), 
-138.2 (IF, m OCFC=0), -146.1 (IF, m, OCFCF 2 ). 
1 H NMR (CD C 1 3 ) : 6 5.15~ 5.35 (2H, m CH 2 =CF). 
I R##r (cm" 1 ) : 1 7 9 0 (v c=Q ) ,1 6 9 5 (v c=c ) , 
" *»J4 (CH 2 = CFC (CF 3 ) 2 OHOM) 

MMWr. »»f*J:lJWTD-h*iUlL='3n7773lco7P 
D7i"JJl'i7MMK©10 2g (1. llmol) 2i7yfc-te.z<"5 

Aiogt7^U7Ai7 9g, ^mx xmrnmrffcrn* 

-vismvrc. rtss3-i oTcfcft-fefctf*^ i#ti:cf 3 s i (ch 

3 ) 3 3 8 6 g (2. 7mol) £ 2 Ptra^ttTSTFUfc. SlKRl^- 

AT^mVtcc ISfciOflHiilbl, l-fXb'J7Mom-2- 
t7nn- 2-^P^>- 1 ^2 3. 7g» OK* 7 0%) o 

: 5 6 "C 

'H-NMR : CDC1,) : 5. 27 (1H, dd), 5. 17 (1H, dd), 4.18 (1H, s) 

,9 F-NMR (ME:CDC1 3 ) : -76.7(6F, d), -113.4(1F, m) 
MS: 212 01*). 195, 173, 153, 143, 123, 73, 69, 45, 31 
(CF 2 = CFC (CF 3 ) ,OHO^) 
1 L 7 • ^Ittm X7\«/fcaE»5fc(l 1 5 g 

, 1. 7 6 mo 1) , JKtKDMF (4 0 0ml) iTu-htCF 3 
C F B r 2 (208g, 0. 8mol) > I&7.KDMF (10 0ml) 
ii*SE*»H*TllO«a»*ffofc. 8 0~9 0*CSr«-fe2I^F B WtT^ 
Tb7c^, 90~95tT4. 5 ^F B 1JD^^fro fco 
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b&^<b, i^T C F 3 C O C F 3 ^ ^JX^TiA t fc. CF 3 CO 

c f 3 <dm xte* stata*LL* z-fKmmnvu <u^fctmt>nrzm& 

T^Tbfeo iAltt9 2g (0. 5 5 mo 1) in$*K 

^^i^tcj; o , *s^©cf 3 c o c f 3 *i*vifc«x— ■ 7^)v^-m^nm 

M&l NttBlTfttV^ C a C 1 2 S£&£fT o fco 

0 V>T»gfc«k £ff t> G C ©®^Jt 
Tl, l-t*Xh , J7Mo^fJl/-2, 3, 3- h'J7Mo-2 -7° 
D^>- 1 ;i/ : CF 2 = CFC (CF 3 ) 2 OH*U8. 6%, X— 

f;W4 7. O%0^5 6. 6g#fc. 

I9 F-NMR (M£:CDC1 3 ) : -77.0 (6F, q), -91.6 (IF, dd), -106.8 

(IF, mK -184.1 (IF, m) 
MS: 248(M + ), 209, 181, 179, 159, 109, 69(CF 3 ), 31 (CF) 

mmw i (#ioHi^77tx5 : i/>tt^M(D AH©ittj) 

C9 7, AM l?*l3j:DfTVi> M^ilBfiCD^X>^;l/tf— H (M-O 
H) , M^mo^x>^;i/tf-H (M-O") ^ffh^b7Co #K7kK§ 
-f t>©MX>^;Hf-^tttbT2 0 0 k J/mo 1 fC3£ 
3 : 

AH=H (M-O") +2 0 0-H (M-OH) (^5$3) 

fc#4jJX>^JHf-HfUbTAH (kJ/mol) £;£s£>fco *S*«r 
^ 1 

mmm 2 (#to h***^? y stx^ v y^nw&<D p k a 

(1)CH 2 =CHCH 2 C (CF,) 2 OH©pKai^ 
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Tfc/T'-te h>= 1 0/1 5m 1 ^tCH 2 = CHCH 2 C (CF 3 ) 2 
OH^O. 7 8 6 5 gAtl, ^i&T«J*bfc. WiST^Stt^ 
Lfc^> 0. 2mo l/L©NaOHMTl^ffofc. mfe&mt, 
0. 15mlfONaOH^MiTU ^©£#©p H&IB«bT»fc. 

M^^^bfco -<£>i§-£\ ^«,6tel4. 5ml tSofc. 

f7. 2 5 m 1 tO p H^i^ftt* ^t^ll) 10. 5 8T$oL 

7 . 2 5ml TfcTm<Dffimn$Lmz&%:T2> P HUta 1 . 29T'feofc. 
i^T, 1 0. 9 8 - 1. 2 9 = 9. 6 9*S, ^©CH 2 = CHCH 2 
C (CF 3 ) 2 OHOpKa^9. 6 9t^Lfc. 

mU<Om^, 1. 0 8 6 5 gOCH 2 = CHCH 2 C (CF 3 ) 2 OH 
&mMVrcW>&, mm£te2 0. l 5 ml, l/2fM«l 0. 0 8 ml 
ii^D . l/2HMT©pH«10. 7 8«h/^ofco 10. 0 8ml T 
0MW!©pHffil. 14^0, 10. 78-1. 14=9. 64 
CH 2 = CHCH 2 C (CF 3 ) 2 OHOpKa^9. 6 4t^L 

mfefetfc&ffiO. 0 5mo 1 /NaOH^i&fcft^TI^OlifESrfTo 
£:<h^> 0. 1 1 5gC0CH 2 = CHCH 2 C (CF 3 ) 2 OHOfM« 

8. OOmliftD, l/2*£S:,£te4. 00ml, Z.(D£%<D pHtt 1 
0. 9 2£&ofco 4. 0 0mlTOiMflOpHf{il. 38i:&D, 
1 0. 9 2- 1. 3 8 = 9. 5 4*^, CH 2 = CHCH 2 C (CF 3 ) 2 
OH©pKa^9. 5 4t^lfc. 

;KD3{U©|H@^£, CH 2 = CHCH 2 C <CF 3 ) 2 OH<E>pKa£ 

9. 6tbfc. 
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£t#&tt&IHr*.fc 1 0 0ml^7^77^3}:, a°-^;1/^-d- (1 
, 1, 9, 9-rh7/WHn-2, 5 - If* h U ^M-D*^- 3, 
6-^^rity^y-;V) T^C (4 1) : 

CH 2 = CFCF 2 OCFCF 2 OCFCH 2 OH (41) 

I I 
CF 3 CF 3 

20. 4gt [H (CF 2 CF 2 ) 3-COO-] 2 ©8. 0M%A— !7 
)V$-w\tt>m&L8. 6g£A*l> ^#fcg§?t«&£rfT&o SI 

9 F-NMRM, I R^-tlffCctD, _LfB^y-/^TU^X-^;KD^?t 

Th7tHU77> (THF) **miCfflV>*GPC#«fcJ:D*Wa > 
2 10 0 OTfeofeo 

JETjfh ;UV^*«kt^iaSlffl-&«*.fc 1 0 0ml7v-x>lxXSi^— 
I/— :/K:CH 2 = CHCH 2 C (CF 3 ) 2 OH<D5. 2g£HFC-14 
1 b<D5 Om K H7n (4 - t e r t -f^fris? /I— 3"3r 

S'S**— F (TCP) ©0. 3g^An, F^-f r-f*/*^/- 

tnifV>10. 0g£tt&2^ 4 O'er* 2 0«FMSKS$"ti-TSJtS$-& 
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- <D&m&&<Dmj&&\$ 1 9 F-NMR ftffi <dw&* 
TFE/CH 2 =CHCH 2 C (CF,) 2 OH=4 2/5 8^E;i/%T&o 

5 

CH 2 = CHCH 2 C (CF 3 ) 2 OHiCft^T^j4T#fc, CH 2 = 
CFC (CF 3 ) 2 OH05. 3 g*ffl^fcB^tt-&JEK« 3 tlHiltbX 

^a^©*MJt« 19 F-NMR^tff©^, TFE/CH 2 =GFC 
(CF 3 ) 2 OH= 5 7/4 3 ; e;v%7rafeo^o 
GPC^lCcfcDicW^S^ 5 5 0 0T*ofc. 

(1) n-^^>^ 

(2) 

i*m^2. 3 8 % r h 7 / fJVT > : Er AA^f F D t4 
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mmm»> ^mm, mwm. rFn-hmfcioomioia^D 

y^7,n\z±b^OAM H^-T H (6 0XttS) 3. 5g, fh^kH 
o 7 ? y 1 0 m 1 £rft&#-, ^5~10tl:f^O, H»J 1 T§£ 
itbfc^ (19) <D-C (C 2 F S ) jOHSm^^iTU^X- 
5 6 g * 1 8#|ffla> ttTWTbfc. »T**T1& tStT 1 . 5 B#ffi 

jf#bfc„ ovi-e^oo^^Ji/x^;vx— ^ (cich 2 oc 2 h 5 ) 9 

NaHCO, 7K^X7K^fe^ ^7KM^^>^AT^#bfc:, 
tefifeft, X-5\>l/£e*U MZM'giZ-C. T5£ (4 2) : 

C 2 F 5 

CH 2 = CFCF 2 OCFCF 2 OCF-COCH 2 OC 2 H 5 (4 2) 

I I \ 

CF 3 CF 3 C 2 F 5 

5 3 g £#fco 

iCMtO^TGC-Ma s s , "F-NMR^QC 1 H-NMR 

mmm 2 tc^Tm^ 1 x*ntt (19) ©ohs^7 ^ *x^ 

. C 2 F 5 

CH 2 = CFCF 2 OCFCF 2 OCF-COCH 2 OC 2 H 5 (4 2) 

CF 3 CF 3 C 2 F S 
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<D3. 2g«h5£ (19) ©OHl^7yilfl/>tt#M 

C 2 F 5 

CH 2 = CFCF 2 OCFCF 2 OCF-C-OH (19) 

I I \ 

CF 3 C F 3 C 2 F 5 

nznt^yymm&mz. "f-nmr, iRMiaD^; (19) 

(D^mi^:^. (2 2) O^M=7 0 : 3 0 *:)V%(D$kmSWT:$>Z> £ t 
^^ofeo GPC^iaW^Lfc^fiaMn 3 0 0 0, Mw 3 7 

0 OT&ofco 

mmmi (157 nm^ST(DMBjtt(oaij^) 

(1) Mrtmm.f&%)<Dtfzm 

(2) n-x^r>^ 
0)SBJWJl^S« (MgF,) ^<Dm$ 

1 0 0 0@gO^3-Mfc. MlOOtT15^I^U if 

(DBliM^ 

AFMgi (-fe-r=i-m^ oho sp 1 3 s 0 o) ^T^m©j¥^^?n^ 
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(3) MQmftmmomw&mfe 

• m^-m.mm^mm (sx^j^-Mii :bl-7b) 

•XU^/h 7/8-7/8 

•m&,%s pmt 

• VV—'rJ >t? (G I I : :/V-Xi£*l 6 0 nm, 1 2 0 0*/m 
m) 

yt^^\t. H. N amb a £>©R ev. Sic. Instr um. , 6 
0 (7) , 1917 (1989) 

&mttmm.j&mfrt> (2) <x>^^#feMgF 2 s^±{c^bfe^ 

m<D2 0 0 — 1 0 0 nm©3|j&X^ h;P£Jil2<D^g£fflV>T&iJ^L£:o 
15 7 nm^tt'S^ai^^McDmjP^^^fP^TfeS^^^mb^. 

Uli 2 O^'J -7-0 1 5 7 nmTOfR^It : 0. 17 Aim" 1 , 
MMM 6 CD^'J <Z> 15 7 nmTO^Tt^^iC : 0 . 2 8 Aim -1 

tli5 (M^m^W^tK^^^l 5 7 nm©MBJ&(Di|iJ 

(i) «fflm^^>^ 

£30 (B) ^'J-7H:MbT5ii%, *5J:^^J (C) tbtl^iy 
. 5MmPTFEM^>y7>7^M-tiiibfc. 
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(2) 3— 

(3) ^m®^©^0JW^ 

Uz/Z b&mv 15 7 nmtO^rait^ItiJbfe. 

^Wd2(D7}?U V-^5>#fel/>?X b^m©P^S#ic : 0. 4 5 Mm" 1 , 
6 U Sftfc I/^X h«fil©!8bte£fiM»: : 0 . 5 8 jum" 1 

6 - O C H 2 O C 2 H s Sff5^7 y lit 7 U ;UX— 

0g£0. 1N-HC l*50mlH50t:, 1 HSNfflgSeSl*-, 

mmm e ©s-a^a m%> mmmizit^m-^^rcH)^ mmme<Dm^ 
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If ^CTDfEffl 

1. 5£ (1) : 

R f 1 

CX l X 2 = CX 3 - (Rf 3 ) a-C-OH (1) 

I 

R f 2 

C 1 £fc«CF 3 ; R f ^cktfR f 2 tel^l^£fcfcm&^3lti&l~ 
2 0 y)VJTUT)V3r)]/gk ; R f 3 te^t$:l ~4 OCD^yStT 

;^i/>ssfc^it i~ioo n^-Dmmm^^mmm^fD^m^ 

1) tifo^n^k FD+i/JHtft77iif l/>ttW. 

2. 5£ (2) : 

R f 1 
I 

CH 2 = CFCF 2 - (Rf 4 ) a-C-OH (2) 

I 

R f 2 

(5£*, R f ^^ZSR f 2 «|SIC^*fe^?5:Dj^*icl~2 0 <Z>/\° 

; R f 4 te£KfHifcl~3 9 <D<£7 y^T 

m&tz.\t&zmm. 1-99 T^^^M^tmm^^ti-^2 £a±©x 

-^;H^-€r^W-r^^7^*T;i/^l/>S ; ateO^fctel) -«:b£ 

3. 5£ (3) : 

R f 1 
I 

CF 2 = CF- (Rf 5 ) a-C-OH (3) 

R f 2 
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<5£*K R f 'IS&ZfiR f 2 «(^Dd^fc«^0^IS:l~2 0 (DA° 

; R f 5 «M^icl~4 0©^-7^^7;i/^U> 

x-f;^^T5^7>yi7;^l/>S ; aSO^dil) 7?^t> 

4. i£ (4) : 

Rf 1 

I 

CX 1 X 2 = CX a -C-OH (4) 
I 

R f 2 

(5£«F, X l &&&X 2 \*mVfr&1t\-ZmfcK)Hl3ifc\ZF ; X 3 teH, F. 
C 1 ^fcttCF, ; R f i&ZZfR f 2 «^C^^fci«^0^*ic 1 ~ 

5. 5£ (5) : 

R f 1 
I 

CH 2 = CFCF 2 0- (CFCF 2 0) b-CF-C-OH (5) 

I I I 

CF 3 CF 3 R f 2 

ess*, r f ^jc^r f mmcfr&frfcmtsiK) mmiki ~ 2 o©;i 

6. 5£ (6) : 

R f 1 

CF 2 =CFO- (CF 2 CFO) c- (CF 2 ) d-C-OH (6) 

I I 
CF 3 Rf 2 
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-7MD7Wi; c«l~13©It; dtel-5©g$0 T?^ 

7. 5£ (7) : 

- (M) - (A) - (7) 

m^^LMitm^mmm i ^-m 6 ^©v^-m^ tiem© t 

IMfiM^O. 1-1 0 0^;!/%, ^3t¥feA?rO~9 9. 9 

^PX-gtrftTOSHP* 5 00-1000000 oy£y vmw&W, 

9. «Bfi#fiA*«, St (8) : 

CX 4 X 5 = CX 6 X 7 (8) 
<5£»K X 4 43j:^X 5 «raC^^^^^0HSfc«F ; X 6 teH, F 
tfclJCF, ; X'teH, F, c 1 £fcteCF 3 T&£. fc^tx 4 , X s , 

fjtX^ 1/ >ft^«#:^ 5I«n5^ft < £ *> 1 Igfflfg 8 

»3i^fi:AdS|t^cD|gHiB 9 ^ffi«©^7 y * x^P 1/ 
^ns¥*#0«5eJ|tfiT* 0 , ^igm^M^: 0 . 1-99 =H§ 
igm^A^rl — 9 9. 9^)V%^tSZ\t^W^L£-r^>W^^=¥-mS 0 
0 — 1000000 y 
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11. ft£Jft£Md*lt&®igS£ 2 SSfcttIB 5 ^IBm<D^-7 ymx.^U> 

*jt*{£M&0. 1-lOOtM, #tit#&A£0~9 

9. 9 : e;p%^n£*4«*fc-r**¥i5#^»5 0 0-100000 

12. S (1 4) : 

R f 1 

CX X X 2 = CX 3 - (Rf 3 ) a-C = 0 (14) 

(5£tK X^WX'ttiCMfcHiaDHSfcttF ; X 3 teH, F, 
C 1 JfdiCF 3 ; R f 1 ttK*ftl'-2 O0A~7JVtO7^M 
; R f 3 ^*t 1 ~ 4 0 ©^7 7*7MV>1$ 1 ~ 1 
0 0 ©x«-rJ^*tt5^7y*7^I/>ai ; a(i0tfc«l) 

n & y a x;v^;i^ - )vm^^y y v >i4m* 

13. ^ (2 1) : 

R f 1 

CH 2 = CFCF 2 - (Rf 9 ) a-C = 0 (21) 
(5£»K R f 1 ^^mi~2 0©A-7J^D7Jl/=lrJH ; R'f 9 te 

j^*ic i~3 9(D^yymy)v^u>m^rcummwni-9 9©i-f 

14. ^ (2 2) : 

R f 1 

CF 2 = CF- (Rf 10 ) a-C = 0 (22) 
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(5£tK R f 1 ^$il~2 0O/t-7MD7mi ;Rf 10 S 

15. ^ (23) : 

R f 1 

CX 1 X 2 = CX 3 -C = 0 (23) 
C 1 £fcteC F 3 ; R f Ht^fiiifc 1-20 OA-7MD7;^^ 

16. ^ (24) : 

Rf 1 

CH 2 = CFCF 2 0- (CFCF 2 0) b-CF-C = 0 (24) 

CF 3 CF 3 

(5£4>, r f 1 li^lt i~20 ©a-7;wo7;^;h ; b&i~ 
1 3<vmm irg$n§ 7Mo7;^j^j^^h^7 7*1 

17. S (2 5) : 

R f 1 

I 

CF 2 = CFO- (CF 2 CFO) c - (CF 2 ) d-C = 0 (25) 

I 

CF 3 

(5^ R f I }iKitl~2 0©A-7Mn7;WH; c«l~ 
13©It; d«l~5©S£fc) Ti^tl^7MD7JWWM- 
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18. (A) OH8*tt-5^7!5/3!llfl/>ttfift*i^l/T#5n5 

<b) ymmtmu &&z* 

(C) mm 

jvtf— srH (m-oh) , ^<»oYim*mm\^T^7 vm^vy'&.w 

S#©£/j£x>^;i/b!— £H (M-O-) , 7fc*-f :*><£>£j&X>^;U 
t!-^t©2 0 0 kJ/mo 1 £t£j£bfc<hi^ iOHl^tnt 

AH = H (M-O") +2 0 0-H (M-OH) ^75 ) 

19. OHl^t5^77iXfV>ttIim ^2 : 
AH=H (M-O") + 2 00-H (M-OH) ^70 ($C5$2) 

20. (A) OHl^ftl>t77il?l/>ttfi#^bT#^n5 

(b) ymstsm* 

(C) &$l 
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(50) : 

Z R f 11 

-C-i-OH (50) 

I I 

R f 12 

x;wuS) 

21. OHS&f T5^7 7iX?l/>tt^i^, S (51) : 

R f 11 
I 

CX 1 X 2 = CX 3 - (Rf 13 ) a-C-OH (51) 

I 

R f 1 2 

C 1 ifcliCFg ; 

Rf n , R f 12 tel^l^£^»&DMilifcl~2 
T;i/^;PS ; R f 13 U^mmH-4 0<D<5yymT)l*U>m%.fz.te 
mmm. 1 ~ 1 0 OT^O^mJE^ : tm^^0'&th^2eAJL<DX-^;i' 
^^t^7 7i7Ml/>l; attO*fettl) T^£n£#:7 

22. OHS^f t^^7 y^Xf 5£ (5 2) : 
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Rf 11 

CH, = CFCF,- (Rf 14 ) a-C-OH (52) 

I 

R f 12 

(5£*, R f X1 > R f 12 , attMIBS: (5 1) tWW ; R f 14 iZ&km 
tl~3 9 ©^7 7f7Ml/>itfcliM 1 ~ 9 9 -ea^Kjujsc 

23. OH$$ft5^7 7il5 1 l/>tt¥i^ 5£ (53): 

R f 1 1 

CF 2 = CF- (Rf 15 ) a-C-OH (5 3) 

I 

R f 12 

(5£4U Rf 11 , Rf 12 , ateituiEiS (5 1) <hf5]C ; R f 15 i$fcm 
1 1 ~ 4 0 ©^7 7*7M^>l^fc^ilc 1 ~ 1 0 0T?*^R* 
lS^iBfe*®^©^^ 2 ^±0X-rJ^Sft5t7 y *7;i/* 
lx>^) T^$n^'a->'^*x5 1 l/>te¥»#:T^-&»^©tgH^2 1 

24. (A) HtK^bTOHSfc^^^SHtd^^S^aSTflttSBO 
(B) #BBfc£*!K *5<ktf 

(o mm 

frzisi&m.f&wv&'oT, ^yymm.&w (a) m<Di&if 
~I2 3^©vi"rn^fciB<K©oH36*wr*'&7^*x5 i u>ttm* 
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